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WESTEEN

MCAP SUMMARY REPORT

TO: Edwin Poalinelli. United States Environmental Protection Agency, Region 9,
Remedial Project Manager

FROM: Alex Grubb, Weston Solutions, START Project Manager
DATE: December 9, 2016
SUBJECT: Mine Category Assessment Protocol (MCAP) Summary Report

Navajo Nation, Apache County, Arizona
TDD No.: 24-1512001 (0024/1302-T24-R9-15-12-0001)

PROJECT BACKGROUND

The U.S. Environmental Protection Agency (EPA) tasked Weston Solutions, Inc.’s (WESTON®)
Superfund Technical Assessment and Response Team (START) to develop and implement the
Mine Category Assessment Protocol (MCAP) in support of the Tronox settlement.

There are more than 500 abandoned uranium mine (AUM) claims spread across six distinct
mining regions of the Navajo Nation. The MCAP project is concentrated on assessing 26
Tronox mines, as well as six potential Tronox mines, referred to as “other Tronox mines”,
located within the Northern Agency of the Navajo Nation. As shown on Figure 1 the MCAP
area of interest is divided between two ranges of the Northern Agency:

e  The Lukachukai Mountains: The MCAP target sites are spread over approximately 30
square miles of high peaks and mesas, south of Cove, Arizona.

e The Northwest Carrizo Mountains: The MCARP target sites are spread over approximately
1.5 square miles near the Toh Atin Mesa anticline, southeast of Red Mesa, Arizona.

The MCAP effort has also been applied to any additional mines within a half mile radius of the
Tronox mines, and other non-mine areas of concern as identified in MCAP Target List.
Development of the MCAP is intended to establish a systematic method for assessing and
surveying abandoned uranium mine sites and other potential contributions of uranium material
areas to determine and evaluate removal factors impacting future site work, and to develop
ranking system for prioritizing forthcoming Removal Site Evaluations. This systematic approach
will includes ranking each mine claim area based on a historical review as well as creating a
Target List, made up of the Tronox mine sites and other nearby mines sites.
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MCAP TARGET LIST

The initial phase of developing the MCAP process was to determine the list of target sites to be
assessed. The MCAP effort has also been applied to any additional mines and non-mine areas of
concern within a half-mile radius of the Tronox mines, where mine waste and contamination is
likely to have comingled or have potentially been impacted by the operations at the Tronox
mines. As shown on Figure 2, Figure 3, and Table 1, the following targets were identified:

Tronox AUMs, including
e 26 AUMs in the Lukachukai Mountains comprised of 33 individual mining sites
e | AUM in the Northwest Carrizo Mountains

“Other” Tronox AUMs, including:
e 5 AUMs in the Lukachukai Mountains
e | AUM in the Northwest Carrizo Mountains

Non-Tronox AUMSs:
e 20 AUMs in the Lukachukai Mountains comprised of 21 individual mining sites

0.5 Mile Buffer of Tronox AUMs

B o5 mi Buffer

| Tronox Mines

[ ] Non-Tronox MCAP AUM
|:| "Other" Tronox Mines.
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Non-Mine Target Areas:

Non-AUM target sites included locations determined by an analysis of the 2014-2015 aerial
radiological survey conducted by EPA’s Airborne Spectral Photometric Environmental
Collection Technology (ASPECT) program. Data anomalies and elevated outliers revealed
during the analysis of the ASPECT gamma spectrometry results within a half-mile radius from a
Tronox AUM were evaluated. A summary of the results are described in the draft ASPECT
Survey Report, included as Attachment B-1. :

A review of historical documentation and historical aerial photographs was also conducted to
identify areas of concern. The historical documents are included in Appendix A and B, and
aerial photographs are included in Appendix C. These newly defined areas have been identified,
provided a name and mapped. The non-AUM target sites include:

e 27 sites in the Lukachukai Mountains
e 8 sites in the Northwest Carrizo Mountains

Non-AUM Targets (KE-01 & KE-02) as Determined by ASPECT eU Concentration Anomalies

| ASPECT Zone 2
eU Concentration

<45 97810 - 2364728

~23.84727 - 25 00000 6
L

|
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]
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Non-AUM Target (BR-01) as Determined by Historical Aerial Photographs

MCAP Summary Report
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HISTORICAL DOCUMENT REVIEW

Prior to the MCAP site reconnaissance field deployment, START assimilated historical site
reports and documentation from as many sources as possible, in order to gather site specific

knowledge.

e ASPECT Survey Data
L]

e Historic Aerial Imagery
®

Existing GIS Data

e Historical Geological Reports

Previous Gamma Scanning Results and Reports, and Investigations

Navajo Abandoned Mine Lands Reclamation Program (AML) Logbooks and Sketches
AML Reclamation technical specifications and site plans

The document review was conducted using site-specific data, included in Appendix A, and
regional data, included in Appendix B. '

AML Reclamation Site :Plans

Historic Reports

AML Logbooks

Previous Scanning Data
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- MCAP RECONNAISANCE

Two site reconnaissance field deployments were conducted from 18-27 April, 2016, and from
14-29 September, 2016. The site personnel included eight members of Weston’s START team,
as well as three representatives from USEPA Region [X. Prior to the field mobilization, START
generated a table based field form to be deployed in the field, as well as an online map viewer
loaded with previous site screening data.

Gamma Scanning:

In order to document the radiological measurements throughout the deployment, and and
delineate the extent of the contaminated areas, the field teams used Ludlum 22-41 gamma rate
meters with 2” x 2” sodium-iodide scintillation detectors, linked to a Trimble GeoXTs. The
gamma radiation measurements are displayed in the removal site evaluation priority maps as
indexed on Table 5. -

[ 7 Tt LI

Gamma Scannin

Site C omparison Level

During the MCAP site reconnaissance field effort, more than 200,000 gamma radiation
measurements were collected and logged, ranging from approximately 4,000 counts per minute
(cpm) to nearly 1,000,000 cpm. In order to determine the relative levels of gamma radiation
measurements collected throughout the MCAP field deployment, a “Comparison Level” (CL)
was selected based by calculating the median gamma level over the entire deployment. The CL
of approximately 8,000 cpm was used during the implementation of the MCAP priority ranking
scenario, used as an arbitrary evaluation criteria to prioritize and compare scanning results across
the target sites. The gamma scanning maps are symbolized using multiples of two-times (2x), 5x,
10x, 25x, and greater than 25x the CL.
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Site Access:

Limited vehicle access as well as poor and changing road and weather conditions made accessing
some target sites a challenge. The primary access roads leading to many of the sites were
blocked by heavy snowpack, fallen trees, and rockslides. Specialized vehicles such as ATVs,
UTVs, and Jeeps were necessary to gain closer access to many of the targets. Hiking paths
leading to many of the more remote target sites have also washed out and eroded to the point of
impassability. Attempts were made to access the Target Sites from alternative directions, but in
total 7 AUM targets and 4 non-AUM target sites were not accessed during the field deployment,
as described on Table 2. Information gathered during previous investigations was used to
determine many of the priority factors assessed during MCAP.

Access Challenges

\ﬁ’r’t‘"ﬂ o _:1'1 ,1_ 3 S

"
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PRIORITY TARGET DETERMINATION

Based on the findings of the MCAP site reconnaissance, START developed the Priority Ranking
Scenario and identified evaluation factors in order to systematically select the priority Removal
Site Evaluation (RSE) candidates. .-The MCAP ranking scenario differs from standard ranking
systems, such as the EPA Hazardous Ranking System (HRS) largely as it is intended to
differentiate similar sites within a relatively close proximity, where typical factors, such as
precipitation or sensitive environments is expected to be consistent throughout the project area.
More site-specific factors were included in the MCAP ranking scenario.

Target Site Priority Ranking Scenario

The following factors were evaluated in order to determine the MCAP Priority sites:

1. Physical Hazards - Immediate physical hazards
observed (i.e. accessible open shaft, un-reclaimed pits or
other hazards attributable to mining or reclamation)

2. Surface Area of Impacted Material - Estimated
surface area of significantly impacted soils/waste material,
where gamma radiation was measured greater than 5-
times the Comparison Level, or where likely impacted
materials appeared to be present in areas inaccessible to
ground scanning

B3 Impacted Material Characteristics - Mobility
potential of elevated/waste material to the surface water,
groundwater, and air, based on structure/texture of
affected media

4. Migration to Surface Water - Potential of
contaminated material migrating off-site into a known
surface water body

N Residential Exposure - Proximity of inhabited or
potentially inhabited structures/home compounds
6. Public Exposure - Potential for public to visit the

site. for non-residential purposes (such recreation,

livestock herding, hunting, etc)

T Accessibility - Ease of gaining access to the site

8. Reclamation - Condition of any historical mine oA

reclamation | _Reclamation - Erosion
e IS SR AR

The specific numeric values associated with each priority factor is detailed on Table 3, and the

scores and overall priority ranking and rationale for all of the MCAP target sites is shown on

Table 4. '
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While each of the target sites was assigned individual priority ranking score values, it may be
appropriate for future Removal Site Evaluations to encompass multiple target sites
geographically clustered in close proximity. The targets determined in need of further evaluation
have been grouped into 17 “Removal Site Evaluation Priority Groups™, as shown on Figures 7
and 8. The RSE groups were ranked into four categories, based on the highest individual target
site value within each group. Evaluation recommendations are based on the RSE groups, rather
than individual Target Sites. The RSE groups and associated target sites are listed on Table 5,
and shown on the figures indexed on Table 5.

Priority Removal Site Evaluation Groups

Five of the 17 Assessment Areas were determined to achieve the maximum priority ranking,
these areas include the following:

M5 South — Figures 19A, 19B and 19C show the proposed M5 South RSE Group

e An un-reclaimed open adit was observed at AUM
103, which poses a potential and significant physical
hazard. = More than a mile of underground mine
workings were once operational at the site, and it is
current extent of the underground chambers is
unknown. Cattle were observed entering the portal,
so it appears the underground tunnel networks is still
at least partially intact

e Waste below the adit, as well as throughout other
Mesa V area AUMs, was characterized by fine grain
soils, which are likely to be highly mobile.

e Observed contamination has been documented in the surface water
pathway drainages downstream from Mesa V

M2 South — Figures 13A, 13B and 13C show the proposed M2 South RSE Group

e Mesa Il Mines 1 & 2 P-21 was the most productive
mine in the Lukachukai Mountains, producing nearly
five time the volume of the second largest operation

e Large quantities of fine grained and highly mobile
contaminated material is found throughout the area

e Reclamation performed at the site has become highly
eroded and compromised

e Water and sediment samples collected from a spring
originating within the waste area were found to
contain the highest levels of contamination in the
Lukachukai Mountains.
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e Observed waste piles and mine debris has been
documented in the stream and wetlands below the
AUMs.

e Some waste below the former adits was
characterized by fine grain soils, which are likely
to be highly mobile

e A frequently travelled road bisects the Mesa I
area

Brodie - Figures 24A, 24B and 24C show the proposed Brodie RSE Group

e An unknown and undocumented recessed pit area
at BR-01 with elevated levels of gamma radiation
was identified within a close proximity of an
occupied residence. The pit area pre-dates the
earliest obtained aerial imagery (1949), and its
origin remains unclear.

e The AUM boundaries identified in AUM Atlas at
Brodie No. 1 were located in the wrong the
location, so the reclaimed adit area has yet to be
properly assessed.

e Soil samples collected during the ASPECT
Survey showed highly elevated levels of contamination present at the site

M3— Figures 14A, 14B and 14C show the proposed M3 RSE Group

seep originating below the sealed adit were found
to contain high levels of contamination

e An unoccupied structure is located on Mesa III,
which is reportedly used as part of a sheep camp

e Fine grained and highly mobile contaminated
material is found above the drainages leading
offsite

e Elevated levels of gamma radiation have been
documented continuously downstream
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RECOMMENDATIONS

Recommendations for the MCAP target Removal Site Evaluations and further characterization
are largely impacted and attributable to the access limitations present throughout the project area.
Ideally, Removal Site Evaluations should include surface characterization of 100% of the
assessment areas, as well as subsurface investigations and volumetric calculations, however the
within the context of the inhibiting geography, the following recommendations are contingent
upon the actual site conditions:

e Completion of cultural resource and archaeological surveys at areas of potential
disturbance

e Gamma scanning should be performed of 100% of safely-accessible areas within the
AUMs, Target Sites, roads, and other potentially disturbed areas

e (Gamma scanning transects (distances to be determined) of areas between AUMs and
Target Sites

e Further site access route reconnaissance may be needed at selected areas

e Road improvement evaluations to determine removal alternatives

e Waste volume estimates at accessible and inaccessible impacted areas, such and lower

bench areas

Detailed aerial site surveys may be warranted to estimate waste volumes

Underground surveys of open and exposed adits

Surface sampling of waste and cover material to confirm scanning data

Subsurface sampling with limited access drilling equipment, at accessible locations

Historic records and document review, including reclamation specifications and drawings

Review of historical aerial imagery and land-use / land-cover analysis

Site-specific recommendations are included on Table 5, including the primary recommended
task, which addresses the most significant objective for each priority RSE group.
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TABLES

1 MCAP Target List
2 MCAP Target Access
3 MCAP Priority Ranking Factors
4 MCAP Target Site Priority Ranking
5 MCAP Priority Assessment Areas and Recommendations
FIGURES
1 Site Location - MCAP Target Areas
2 Lukachukai Targets
3 NW Carrizo Targets
4 Lukachukai Access Routes
5 Lukachukai Gamma Radiation Measurements
6 NW Carrizo Gamma Radiation Measurements
7 Lukachukai Priority Removal Site Evaluation Groups
8 NW Carrizo Priority Removal Site Evaluation Groups
9A  Cove Removal Site Evaluation Group - Layout
9B Cove Removal Site Evaluation Group - Gamma Radiation
10A - MI North Removal Site Evaluation Group - Layout
10B M1 North Removal Site Evaluation Group - Gamma Radiation
10C  MI North Removal Site Evaluation Group - Waste Material
11A MI South Removal Site Evaluation Group - Layout
11B  MI South Removal Site Evaluation Group - Gamma Radiation
11C  MI South Removal Site Evaluation Group - Waste Material
12A° M2 North Removal Site Evaluation Group - Layout
12B M2 North Removal Site Evaluation Group - Gamma Radiation
12C M2 North Removal Site Evaluation Group - Waste Material
13A° M2 South Removal Site Evaluation Group - Layout
13B M2 South Removal Site Evaluation Group - Gamma Radiation
13C M2 South Removal Site Evaluation Group - Waste Material
14A M3 Removal Site Evaluation Group - Layout
14B M3 Removal Site Evaluation Group - Gamma Radiation
14C M3 Removal Site Evaluation Group - Waste Material
15A M4 North Removal Site Evaluation Group - Layout
15B M4 North Removal Site Evaluation Group - Gamma Radiation
15C M4 North Removal Site Evaluation Group - Waste Material
16A M4 South Removal Site Evaluation Group - Layout
16B M4 South Removal Site Evaluation Group - Gamma Radiation
16C M4 South Removal Site Evaluation Group - Waste Material
17A° M4 West Removal Site Evaluation Group - Layout
17B M4 West Removal Site Evaluation Group - Gamma Radiation
17C M4 West Removal Site Evaluation Group - Waste Material
18A M5 North Removal Site Evaluation Group - Layout
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18B M5 North Removal Site Evaluation Group - Gamma Radiation
18C M5 North Removal Site Evaluation Group - Waste Material
19A M5 South Removal Site Evaluation Group - Layout

19B  MS South Removal Site Evaluation Group - Gamma Radiation
19C  MS South Removal Site Evaluation Group - Waste Material
20A M6 Removal Site Evaluation Group - Layout

20B M6 Removal Site Evaluation Group - Gamma Radiation

20C M6 Removal Site Evaluation Group - Waste Material

21A  Knife Edge Mesa Removal Site Evaluation Group - Layout
21B  Knife Edge Mesa Removal Site Evaluation Group - Gamma Radiation
21C  Knife Edge Mesa Removal Site Evaluation Group - Waste Material
22A  Flag Mesa Removal Site Evaluation Group - Layout

22B  Flag Mesa Removal Site Evaluation Group - Gamma Radiation
22C  Flag Mesa Removal Site Evaluation Group - Waste Material
23A  Step Mesa Removal Site Evaluation Group - Layout

23B  Step Mesa Removal Site Evaluation Group - Gamma Radiation
23C  Step Mesa Removal Site Evaluation Group - Waste Material
24A  Brodie Removal Site Evaluation Group - Layout

24B  Brodie Removal Site Evaluation Group - Gamma Radiation
24C  Brodie Removal Site Evaluation Group - Waste Material

25A  Block K Removal Site Evaluation Group - Layout

25B  Block K Removal Site Evaluation Group - Gamma Radiation
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ATTACHMENTS

Appendix A - Site Specific Documents

The following site specific documents are included in Appendix A, and accessible through the attached
MS Access MCAP Document Index Database:

Photographic Logs
NAMLRP Reclamation Logbooks
NAMLRP Reclamation Contracts
NAMLRP Reclamation Sketches
NAMLRP Reclamation Maps
NAMLRP Technical Specifications
~ Weston Pre-CERCLIS Screening Reports
Historic Geologic Reports
Historic Production Reports
Previous Investigation Reports
Historic Mining Permits

0 00 O0O0OO0CO0OO0OO0OCO0OO0

Appendix B — Regional Historic Documents

The following region-wide documents are included in Appendix B, and accessible through the attached
MS Access MCAP Document Index Database:

B-1  USEPA - ASPECT Navajo Nation Survey Report Summary Report, 2015

B-2 ARIZONA BUREAU OF MINES — Radioactive Occurrences in Arizona, 1981

B-3 ARIZONA GEOLOGIC SURVEY - Uranium Production in the Lukachukai Mountains, 1988

B-4 ARIZONA GEOLOGIC SURVEY - Uranium Production in the Northern and Western Carrizo
Mountains, 1985

B-5 BUREAU OF MINES — Kerr McGee Uranium Mining in the Lukachukai Mountains, 1961

Appendix C — Data Package

Digital data files are provided in the attached data package, including full resolution historical aerial
photograph GeoTiffs, and ESRI ArcGIS Shapefiles.

Historic aerial photographs were acquired from the USGS Earth Resources Observation and Science
Center (EROS), National Aerial Photography Program (NAPP), and the National High Altitude
Photography Program (NHAP).
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The following photographs were acquired and reviewed during the MCAP process:

Range Date Scale Source
Lukachukai NE 11/13/1949  1:20000 USGS-EROS
Lukachukai SE 11/13/1949  1:20000 USGS-EROS
Lukachukai NW 11/13/1949  1:20000 USGS-EROS
Lukachukai W 11/13/1949  1:20000 USGS-EROS
Lukachukai E 11/13/1949  1:20000 USGS-EROS
NW Carrizo BR 11/13/1949  1:20000 USGS-EROS
NW Carrizo BK 11/13/1949  1:20000 USGS-EROS
NW Carrizo 6/11/1950 1:47200 USGS-EROS
Lukachukai 6/11/1950 1:47200 USGS-EROS
Lukachukai S 10/8/1952 1:20000 USGS-EROS
Lukachukai SE 10/8/1952 1:20000 USGS-EROS
Lukachukai SW 10/27/1952  1:20000 USGS-EROS
NW Carrizo 4/1/1953 1:54000 USGS-EROS
Lukachukai NE 4/1/1953 1:54000 USGS-EROS
Lukachukai SE 4/1/1953 1:54000 USGS-EROS
Lukachukai N 9/20/1953 1:37400 USGS-EROS
Lukachukai NE 9/20/1953 1:37400 USGS-EROS
Lukachukai SW 9/20/1953 1:37400 USGS-EROS
NW Carrizo 10/22/1955  1:60000 USGS-EROS
Lukachukai NE 9/17/1968 1:12000 USGS-EROS
NW Carrizo BR 6/25/1976 1:30000 USGS-EROS
NW Carrizo BK 6/25/1976 1:30000 USGS-EROS
Lukachukai N 6/25/1976 1:30000 USGS-EROS
Lukachukai S 6/25/1976 1:30000 USGS-EROS
NW Carrizo BK 4/3/1992 1:20000 NAPP
NW Carrizo BR 4/6/1992 1:20000 NAPP
Lukachukai NE 9/30/1992 1:20000 NAPP
Lukachukai SW 9/30/1992 1:20000 NAPP
NW Carrizo BK 10/14/1997  1:20000 NAPP
NW Carrizo BR 10/14/1997  1:20000 NAPP
Lukachukai NE 10/13/1997  1:20000 NAPP
Lukachukai SW 10/13/1997  1:20000 NAPP
NW Carrizo 6/10/1981 1:58000 NHAP
NW Carrizo 6/13/1981 1:58000 NHAP
Lukachukai 6/10/1981 1:80000 NHAP
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The following GIS Shapefiles were utilized or developed during the MCAP process:

Shapefile Source
ASPECT Gamma Survey Zone 1 EPA
ASPECT Gamma Survey Zone 2 EPA
ASPECT Gamma Survey Zone 3 EPA
ASPECT Gamma Survey Zone 6 EPA
MCAP Target Sites Weston
MCAP AUMs AUM Atlas
RSE Groups Weston
Tronox Buffers Weston
MCAP Gamma Scanning Data ' Weston
Cove Watershed Gamma Scanning Data Weston
Pre-CERCLIS Screening Gamma Scanning Data ~ Weston
MCAP Waste Material Weston
Mine Portals AUM Atlas
Site Access Routes Weston
Reclamation Boundaries AUM Atlas
Drainages AUM Atlas
Lukachukai Mesas Weston
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Table 1. MCAP Target List

AUM / Target Site Site ID Target Justification
Black No. 1 Mine 512 Tronox Mine
Black No. 2 Mine 205 Tronox Mine
Black No. 2 Mine (West) 206 Tronox Mine
Block K 64 Tronox Mine
Flag No. 1 Mine 511 Tronox Mine
Frank Jr. Mine 421 Tronox Mine
Mesa [ 1/2 Mine 419 Tronox Mine
Mesa I 1/4 Mine 423 Tronox Mine
Mesa I 3/4 Incline 95 Tronox Mine
Mesa I 3/4, Mine No. 2, P150 600 Tronox Mine
654 Tronox Mine
93 Tronox Mine
; 655 Tronox Mine
Mesa I, Mines 10 - 15 04 T N
656 Tronox Mine
657 Tronox Mine
Mesa Il 1/2 Mine 603 Tronox Mine
Mesa Il 1/2, Mine 4 604 Tronox Mine
Mesa I, Mine 4 285 Tronox Mine
Mesa I, Mine No. 1 & 2, P-2] 601 Tronox Mine
Mesa 11, Mine No. 1, P-150 602 Tronox Mine
Mesa IIl Mine 605 Tronox Mine
Mesa IV 1/2 Mine and Simpson 181 506 Tronox Mine
Mesa IV, Mine No. 1 606 Tronox Mine
Mesa IV, Mine No. 2 607 Tronox Mine
Mesa IV, Mine No. 3 608 Tronox Mine
Mesa V Adit 609 Tronox Mine
Mesa V Incline 610 Tronox Mine
Forv 103 Tronox Mine
Mesa Filine 508 Tronox Mine
Mesa VI Mine 611 Tronox Mine
Step Mesa Mine 204 Tronox Mine
Tommy James Mine 203 Tronox Mine
Brodie 1 191 "Other" Tronox Mine
Henry Phillips Mine 286 "Other" Tronox Mine
Knife Edge Mesa Mine 428 "Other" Tronox Mine
Mesa I 1/2, West Mine 288 "Other" Tronox Mine
Mesa Il Pit 287 "Other" Tronox Mine
Mesa IV, West Mine 101 "Other" Tronox Mine
Cato No. 1 Pit 426 1/2 mile of Tronox Mine
Cato No. 2 104 1/2 mile of Tronox Mine
Cov000 425 1/2 mile of Tronox Mine
Cov068 420 1/2 mile of Tronox Mine
Cov087 507 1/2 mile of Tronox Mine
East Portal, Frank No. 1 Mine 509 1/2 mile of Tronox Mine
Frank No. 2 510 1/2 mile of Tronox Mine
Mesa Il 1/4 Mine 96 1/2 mile of Tronox Mine
Mesa 111, Northwest Mine 424 1/2 mile of Tronox Mine
Mesa 11, West Mine 417 1/2 mile of Tronox Mine
Mesa IV, East Side 416 1/2 mile of Tronox Mine
NA-0313 660 1/2 mile of Tronox Mine
NA-0316 107 1/2 mile of Tronox Mine
NA-0318 99 1/2 mile of Tronox Mine
NS0 469 1/2 mile of Tronox Mine
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Table 1. MCAP Target List

|AUM / Target Site Site 1D Target Justification

i 612 1/2 mile of Tronox Mine

NA-0332 202 1/2 mile of Tronox Mine

NA-0333 201 1/2 mile of Tronox Mine

NA-0343 207 1/2 mile of Tronox Mine

North Portal, Frank No. 1 Mine 505 1/2 mile of Tronox Mine

South Portal, Frank No. 1 Mine 106 1/2 mile of Tronox Mine

BK-01 N/A Adjacent to Home Compound, S of Block K AUM
BK-02 N/A Road N of Block K AUM

BR-01 N/A Potential Pit Area adjacent to road. SE of Brodie No. | AUM
BR-02 N/A Adit Area, W of Brodie No. 1 AUM

BR-03 N/A Open area E of Brodie No. | AUM

BR-04 N/A Cliff Area, NE of Brodie AUM

BR-05 N/A Road, NE of AUM

BR-06 N/A Clearing below cliff, NE of AUM

CT1-01 N/A Road N of Cove Transfer Station

CT-02 N/A Road SW of Cove Transfer Station

CT-03 N/A Residnetial Area S of Cove Transfer Station
KE-01 N/A Slope E of ridge, north of AUMs

KE-02 N/A Slope W of ridge, norht of AUMs

MI-01 N/A Clearing along trail

MI1-02 N/A Rocks N/W of Road

MI1-03 N/A Slope S of Road

MI-04 N/A Waste in Drainage

Mi-05 N/A Waste in Drainage

MI-06 N/A Waste in Drainage

MI1-07 N/A Below trail

M1-08 N/A Drainage below trail

M2-01 N/A Trail

M4-01 N/A Cleared/Access Area Above AUMs

M4-02 N/A Road

M4-03 N/A Slope W of AUMs/Road

M4-04 N/A Cleared Area W of AUMs

M3-01 N/A Possible Mine Area, Ravine E of Road

M5-02 N/A S Side of Road

M35-03 N/A N Site of Road

M5-04 N/A Area betweem NA-0138 & Mesa V Incline AUMs
M5-05 N/A Clearing between road and Mesa V Incline AUM
M5-06 N/A Clearing between road and Mesa V Adit AUM
M5-07 N/A Clearing between road and Mesa V AUM
M35-08 N/A Slope below road

M5-09 N/A Slope below trail
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Table 2. MCAP Target Site Access

| Target Site Site ID Rangi Access Comments
Targets Accessed

Black No. 1 Mine 512 Lukachukai Hiking Access
Black No. 2 Mine 205 Lukachukai Hiking Access
Black No. 2 Mine (West) 206 Lukachukai Hiking Access
Block K 64 NW Carrizo Car Access
Brodie | 191 NW Carrizo Car Access
Cato No. 1 Pit 426 Lukachukai Jeep Access
Cato No. 2 104 Lukachukai Hiking Access
Cov000 425 Lukachukai Jeep Access
Cov068 420 Lukachukai ATV Access
Cov087 507 Lukachukai Jeep Access
East Portal, Frank No. 1 Mine 509 Lukachukai Jeep Access
Flag No. 1 Mine 511 Lukachukai Hiking Access
Frank Jr. Mine 421 Lukachukai Hiking Access
Frank No. 2 510 Lukachukai Jeep Access
Knife Edge Mesa Mine 428 Lukachukai Hiking Access
Mesa I 1/4 Mine 423 Lukachukai Hiking Access
Mesa | 3/4 Incline 95 Lukachukai Hiking Access
Mesa I 3/4, Mine No. 2, P150 600 Lukachukai Hiking Access
Mesa | Mine 10 654 Lukachukai Jeep Access
Mesa [ Mine 11 93 Lukachukai Jeep Access
Mesa | Mine 12 655 Lukachukai Jeep Access
Mesa [ Mine 13 94 Lukachukai Jeep Access
Mesa | Mine 14 656 Lukachukai Jeep Access
Mesa I Mine 15 657 Lukachukai . |Jeep Access
Mesa 1l 1/2 Mine 603 Lukachukai ATV Access
Mesa II 1/2, Mine 4 604 Lukachukai ATV Access
Mesa 11 1/4 Mine 96 Lukachukai Jeep Access
Mesa Il Pit 287 Lukachukai Jeep Access
Mesa I, Mine 4 285 Lukachukai Hiking Access
Mesa II, Mine No. 1 & 2, P-21 601 Lukachukai ATV Access
Mesa II, Mine No. 1, P-150 602 Lukachukai ATV Access
Mesa III Mine 605 Lukachukai ATV Access
Mesa Il1, Northwest Mine 424 Lukachukai Jeep Access
Mesa 111, West Mine 417 Lukachukai Jeep Access
f]v;elsa e adule andbrmpeon 506 Lukachukai Jeep Access
Mesa IV, East Side 416 Lukachukai Jeep Access
Mesa IV, Mine No. 1 606 Lukachukai Jeep Access
Mesa IV, Mine No. 2 607 Lukachukai Jeep Access
Mesa IV, Mine No. 3 608 Lukachukai Jeep Access
Mesa IV, West Mine 101 Lukachukai Jeep Access
Mesa V Adit 609 Lukachukai Jeep Access
Mesa V Incline 610 Lukachukai Jeep Access
Mesa V Mine 103 Lukachukai Jeep Access
Mesa V Mine 508 Lukachukai Jeep Access
Mesa VI Mine 611 Lukachukai Hiking Access
NA-0313 660 Lukachukai ATV Access
NA-0316 107 Lukachukai Jeep Access
NA-0318 99 Lukachukai Jeep Access
NA-0319 612 Lukachukai Hiking Access
NA-0319 469 Lukachukai Hiking Access
NA-0343 207 Lukachukai Hiking Access
North Portal, Frank No. 1 Mine 505 Lukachukai Jeep Access
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Table 2. MCAP Target Site Access

Target Site Site ID |Range Access Comments
South Portal, Frank No. 1 Mine |106 . |Lukachukai Jeep Access
BK-01 N/A  [NW Carrizo Car Access
BK-02 N/A NW Carrizo Car Access
BR-01 N/A  |NW Carrizo Car Access
BR-02 N/A NW Carrizo Jeep Access
BR-03 N/A NW Carrizo Jeep Access
BR-04 N/A NW Carrizo Jeep Access
BR-05 N/A NW Carrizo Car Access
BR-06 N/A NW Carrizo Jeep Access
CT-01 N/A Lukachukai Car Access
CT-02 N/A Lukachukai Car Access
CT-03 N/A Lukachukai Car Access
KE-01 N/A Lukachukai Hiking Access
KE-02 N/A _ [Lukachukai Hiking Access
M1-01 N/A Lukachukai ATV Access
M1-02 N/A Lukachukai ATV Access
M1-03 N/A Lukachukai ATV Access
M1-04 N/A Lukachukai Hiking Access
M2-01 N/A Lukachukai Hiking Access
M4-01 N/A Lukachukai ATV Access
M4-02 N/A Lukachukai Jeep Access
M4-03 N/A Lukachukai ATV Access
M4-04 N/A Lukachukai ATV Access
M5-01 N/A  |Lukachukai ATV Access
M5-02 N/A Lukachukai Jeep Access
M5-03 N/A Lukachukai ATV Access
M5-04 N/A Lukachukai ATV Access
M5-05 N/A Lukachukai ATV Access
M5-06 N/A Lukachukai ATV Access
M5-07 N/A Lukachukai ATV Access
M35-08 N/A Lukachukai ATV Access
M35-09 N/A Lukachukai ATV Access
Targets Not Accessed
Henry Phillips Mine 286 Lukachukai Cliffs, vegetation preventing access
Mesa I 1/2 Mine 419 [Lukachukai Cliffs, vegetation preventing access
Mesa I 1/2, West Mine 288 Lukachukai Cliffs, vegetation preventing access
: Potential hiking access from north, ATV access
Banoae 202 Eueschks blocked 2 miles north of site
; Potential hiking access from north, ATV access
Na:0823 20} Rk blocked 2 miles north of site
: : Potential hiking access from north, ATV access
Step Mesa Mine 204 Lukachukai blocked 2 miles north of site
oty Jamies Mo 203 Lukachikai Potential hik.ing access frqm north, ATV access
blocked 2 miles north of site
M1-05 N/A Lukachukai Waterfalls preventing access
M1-06 N/A__ |Lukachukai Waterfalls preventing access
M1-07 N N ikaskaks POTeI‘Itii.ﬂ hiking aceess from south, cliffs and
vegetation preventing access
M1-08 N/A Fikachuka Potential hiking access from south, cliffs and

vegetation preventing access
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Table 3. MCAP Priority Ra

nking Scoring Scenario

Priority Factor

Description

Scoring Scenario

" Immediate physical hazards observed (open shafts, | Yes 10
Physical Hazards : g .
un-reclaimed pits or adits, etc) No 0
Estimated surlace area ol significanily Impacied | Greater than 2.0 acres 10
soils/waste material, “"k_]f:l'-f.‘ gamma radlaliqn was 770 o0 2.0 acres 3
Surface Area of Impacted measured greater than 5-times the Comparison -
" 5 ) 0.5 to 1.0 acres 6
Material Level, or where likely impacted materials appeared -
to be present in areas inaccessible to ground chss than 15 acres s
scanning None 2
High Mobility (fine) > 1 acre 10
. Mobility potential of elevated/waste material to the |High Mobility (fine) <1 acre 6
Impacted Material . = = -
i surface water, groundwater, and air, based on Moderate Mobility (medium to large grained) 4
Characteristics ; ; — .
structure/texture of affected media Low Mobility (large rocks) 2
None 0
Documented onsite source 10
Documented offsite waste 8
. . Potential of contaminated material migrating off-  |Likely (mobile material or surface water within 200 f1) 6
Migration to Surface Water . = — —
site into a known surface water body Potential {surface water within 0.25 mi) 4
Unlikely (based on distance/material) 2
None 0
Inhabited within 0.25 mi 10
Inhabited within 0.5 mi 8
; e Proximity of inhabited or potentially inhabited Potential within (.25 mi 6
Residential Exposure - - m : - —
structures/home compounds Inhabited within I mi; potential within 0.5 mi 4
Potential within 1 mi 2
None ]
) ) . ] Known 10
Potential for public to visit the site for non- Likelv 8
Public Exposure residential purposes (such recreation, livestock — -
herding, hunting, etc) Potential 2
Unlikely >
Well maintained road within 200 il 10
4WD/unmaintained road within 200 fi 8
Accessibility Ease of gaining access to the site Potenital ATV /speciality offroad vehicle path within 200 ft i)
Hiking trail within 1000 fi 4
Hiking trail greater than 1000 fi 2
Unreclaimed, Contamination Present 10
Reclamation insufficient /deteriorating 8
Reclamation Status Condition of any historical mine reclamation Unknown (waste inaccessible) 5
Reclamation effective 2
Reclamation not needed 0
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Table 4. MUCAFP Target Site Priority Ranking

I} -] Remeysl. Sile Physical Hazard Impacted Area Material Characteristics | Migration to Surface Water | Residential Exposure Puhlic E: une Accessibilty Reclamation Status
Hrargct Site Site 1D ::'J::‘?'““ Tronox Status [Range Evaluation . == BT E H 2
" G
s Rationale |Score |Acres Score |Rationaic [Scare |Ratioaale Score |Rationale  [Score |Rationsle  [Score |Rationale  [Scare [Rationale  [Scorc
e (1.3 Yio B Addiional
Mesa V Mine 13 ALM Tromox: Lukackukai M3 Somth {0pen Adie  J10 343 0] - 1 Elcvated in Dramage (% None: Ul : mn Jecp Road L] Reclamation  |&
Large zathering i
Major _— Additicnal
Mosa Il Mime Mo, 1 &2, P-21 |601  [AUM [Tromox Lokackukai  |M2 South Erosion  [10 454 10 E‘“”‘l Taceshiol ms”‘“s"""g in Waste | ?:’f“‘"“‘" = :::::hm Offroad Trail |6 Reclamation |8
[Chancl . Necded
Fme {~3 acres) to Pinon Audditional
[Mesa W Adit G0 |AUM Tinomax Lukachukai M3 Somth [Monc u 6,95 1 = mn Elevated in Dvainage (8 Monc U] : mn Jecp Road 8 Reclamation |8
Large [pathering Needed
Fime {~1.3 acres} to] Mear A ddsticeal
[Micsa I Minc 12 655 [aumM Tremax Lukachukai (M1 North None 0 15.84 0 e 10 |Elevated in Sream 8 None n 0 Pecp Read |8 |Reclamation |8
Large (requented road
Attribatable to Occupiod < Mear occupied Unrelaimed
L) - o 2 4
BRI A [Mon-AUM T [NW Camzn  [Brodic None lo 186 | Medism to Large [4 Dvainage > 025 mi et L ey W (PoedRoad | VEERED e
| Addationa)
Micsa T 12, Minc 4 604 |AUM Tromox Lukschokai M3 Mane 0 19 s e (0T acscshtal, Elevated in Drainage |8 ILIJ;‘::“:P“‘ 5 Sheep camp 8 Offvcad Teail [6 Reclamaiion |8
Lags Weeded
Withan 13 - N Oocupicd < Uneelzmed
N -A L .02 ) n: Wi
CT-02 NIA Mon-ALM ke L ks ek (Cove (Mane il 4 Medium to Large |4 Drainage <025ma |4 25 mi 10 han Cove |10 Paved Road m MonALM 1
PE—— ; Addrional
Mcsa [l Minc 05 AUM Tromex Lukachska M3 (Mang 0 0156 6 Modium to Large |4 Secp at Adn 1\ 25 mi u Sheop camp |8 OfMrcad Traal |6 Reclamatson  |R
Needed
: 3 -
Mfosa TII, Northwest Mine i |aum ;:;:""’ W lischas | e o foss k6 [Modiumiotage |¢  |Drainage<zo0n | ‘LIZ;":‘:J"‘“ “f6  |shecpeamp [8  |scpRosd |8 |Unrochiimed (10
e 7
Mcsa 111 West Mine a7 Jam L:;:"" L | ST O] Manc o o 78 I Modium 1o Large |4 Drainage <2000 |6 }I"h‘f‘:"l"”“ & Shoep camp |8 bocpRoad |8 Unreclaimed 10
L e i Additional
Frank Tr. Mine 421 |aum Trono Lukachukai M5 Nonh Mone o 4.59 10 |Modium o Lage [+ Elevated im Drainage |8 noccupied < |, o 0 |Ofad Tradl |6 Roclamation |8
Tm gathcring Mecded
" " - Additional
South Porial, Frank No I Mine |16 Jaus [V b2 b bt s West bene o s jo [FEeCURammslol, e Drainage 5 [V0CCRRR < Accossble, o | o Road |8 |Reclamaion |8
Mile Large Tma visitation rare Meedod
G Additional
Micsa | Mine 11 03 AUM Tronox Lukachuka il Mol MNonc o 442 m Modium 1o Large |4 Elevated m Drainage |8 Nane o gyl £ Jecp Road L |Rochmation |8
frequenicd road
Meedod
= Additional
Miesa | Mine 13 K ALM Tronox Lukachuks Ml Motk Monz L] 4.35 [ |Medium 10 Large |4 Elevated im Dramage |8 Nonc 0 3 Jeep Road L] |Reclimation |8
froquenied road N
Mear Additional
Mesa | Mine 14 06 ALM Tronox Lukachukas Ml Noath Nome (t] 29 1 Medium o Large |4 Elevated i Dranage |8 MNone U] 2 L] Jecp Road t3 Rechmation |8
Frequented road N
re [Additonal
Mesa I Minc 15 657 AUM | Tronox Lokachukas MM Norh Nome: 1] 7.7 1] BMedium fo Large |4 Elcvated im Dramnage |8 Nomc [ - L3 Jecp Road t3 Reclimation |8
[requented road =
Meodad
i 5 5 — & Additsonal
kCato No. 1 Pit b2s  [AUM el Lukachukai  |M5 North Nose: i 5.66 10 |Medium o Large |4 Drainage <025 mi |4 oL 2 o 10 |lecpRoad |8 Reclmation |8
Mile | mi pathering N i
Additsonal
Mesa IV. Mine Na. 2 607 |AUM  [Tronox Lukachukai  |Mé4 North Noae i 1137 o [Fmei-02 sorcs) ol Elevated in Drainage |3 Nowe o hocesible. |0 lecp Road |8 Rechmation |8
Large visilatson rare
Mocded
Attributable Occupiod <105 i icd Actiogl
BRAIZ A [Mon-aum [ ' NW Carrizo  |Beodic Nowe 0 013 4 Medium 1o Large |4 Drainage <025 mi |4 = s caroccupied I |oftoed Trit |6 Reclamation |8
Other Tronox mi residence
Binoa Additional
Mesa W inchne 610 AUM Tronox: Lekachukar M35 Scuth None i 1.0% L3 Medsum to Large 14 Diramnage < 20 [t 6 Monc 1] : ] Jecp Road L3 Reclamation |8
gathcring Mocded
Witkin 14 B fckiioni]
MA-031R 90 [AUM . Lukachukai  [M3 South None: ¥ 409 18 |MedmmtoLarge |4 Drasnage <025 mi |4 Mone n e W |lecpRosd |8 Reclamation {8
Mile eathering Nouded
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Table 4. MCAP Target Site Priority Ranking

ALUMNon- Imm‘ﬂ Sie Physical Hazard Impacted Arca Material Characteristics |Migration 1o Serface Water| Residential Exposure Public Exposure Accessibilty Redamation Status

[Target Site Site 1D AtM Tronex Status |Range Evaluation

. Rational Score |Acres Seore  |Ratinnal Score [Ratienale wre  |Ratiomale Score  |Rationale Score | Rational Seore |Rationals Seore
> : Addinonal

Mesa 1 344 Incline 95 [AUM  [Tronex Lukachuksi M2 South MNome i 512 i f"‘“ e ot Elevated im Drainage [8 Mone o hreceiticy:: | Offrosd Tl |6 [Rechimation |8

arge visiLation mane Mecded
- . (Additional

Mesa 11 14 Mine o6 |AUM Wekhim L% Maachibos  |M2 Soich Nose M 072 10 |Mediumio Lage |4 Drainage <2000 |6 Muoccapled =< 1, Accessible, locp Rood |8 Roclamation |8

Mile Tm vesitation rare Meedod
Additional
T 2
East Postal Frank No. | Minc |50 |aung | ihin ] Lukachukai M4 Wes Mome o |5 10 |Mcdumiolage J¢  |Drainsgc<200n Unoccwpicd < |, Aecessible, | cRoad |5 |Reclammion |3
Mile 1m: visitation rare
. Meeded
oy B " A dditional
Wi :

NA-0316 107 |AUM i L ik e e Nome o 551 10 |Modiumio Lage |4 Drainage <2000 |6 Woccapiod - £y Rl lecpRood B Rochamation |8
Male 1 ms vsikation rarc cedod
lenmediately 3 Linoccspied < [Accessshie,

507 = 5

Con g7 AUM e Lukachuksi  |M5 South Mose o 124 x Mcdium to Large |4 Drainage <2000 |6 Vs e Jecp Rood |8 Unreclaimed |10

¥ = — Additional

Mesa 11 112 Mine n3  |AUM Tronox Lukachuksi  |M3 Nome 0 068 & Mbedkiums 1o Lage |4 |Elevated in Drainage |8 I;"I“’" 2 Shocpcamp |8 Offroad Trail |6 Roclamation |8

Mecded
=T - Additonal

NA-319 12 [AUM bl e | e Momc 0 2oz 10 [Medium o Large |4 Drainage <2000 |6 Umocragicd < [Funm x Alongtrail |4 Roctimation |8
Adyacent Imi pathering e

Fme (~0L6 acres) bo A cccssiblo, Additronal
Mesa 134, Mine Mo 2. PISO M) (ALM Tronox Lukachukai M2 South Nome 1] 13% [1] i Elevatod s Dranage |8 MNone 0 5 Abong, trail 4 Roclimation |8
Large wisitabion rare
Meoded
Additsanal
-2
Mesa Il Minc Mo, | P-150 |60z [AUM  [Tronox Lekchuks  |MZ South Noec 0 176 3 e (AT wredhol Elevatod in Drainage |8 Uscceupncd < Acceasitle, | Offroad Trail |6 Rochumstion |8
Large I mi visitatsan mne N
[Cov6E 420 AUM oo 14 Lukachukai M4 North Nome 1] 244 1] Mdedium to Large 14 Draanage < M0 fi & Nome L] B e, & Oifroad Trail |6 Unreclaimed |10
Ml NiSILaleon rane
p Addinonal
Mesa IV, Mine No. | s ALIM Tronox Lukachukat M4 North [None 1] 2.03 [ Medaum to Large {4 Drainage <025 mi |4 'IJam piod < :silahunl:‘-arc & Jecp Road L3 |Rochimation |8
Mooded

Mesa IV, East Side lis  |aum Wikin I |y ki |M4 Sonith Mone 0 0,36 13 Medium 1o Large |4 Dranage <200 |6 Unoccupicd < |, Acoessile, - o Jecp Road 3 Unseclainsed |10

Mile I mi nisiiaison rane
- Additsonal
North Portad, Frank Mo, | Mine  [505  [AUM Wikin 08 ) achuksi M5 South None 0 18 5 Medsum 1o Large |4 Dramnage <2000 |6 Unoccupicd < 1, Aocossiblo, | JocpRoad  [8  |Rechimaion |8
Mile I mi wisilalion ranc
Nooded
Within 154 5 3 & Occupecd < 0.5 Near occupicd Unseclamcd
IBR.-04 NSA Non-ALM Mile NW Carmzo Brodae Moo n 005 4 Medmum to Large {4 Dratnage <025m |4 i L] e L3 Offroad Trail |6 Moa-AUM 1
: = . Occupied <0.5 Near cccupiod M: ¢ IRcet
Brodse | 191 ALUM ‘Other Tronox  |NW Carmizo Brodae None 1] i) z Medsum to Large |4 |Dramage <025mm |4 mi L3 T 1] 1] Effoctive 2
Mesa | Manz 10 654 A LM Tronox Lukachukai M1 North Mone in 139 4 Medmum to Large (4 Dramage <0.25m |4 MNome 1] :‘l’ Siondl t3 Jocp Road L3 Uneeclaimed | 10
Additsonal
Ma0313 oop  |aun  |mmedidehy ) buka M3 None 0 Jose s [Medium to Large |1 Draimsge <200f  |¢  |Vnoswpied < |, [Pinoa Is  |omosd Tt Jo |Reclmetion |s
 Adjacent I mi eathering Mocded
il Additsonal
Mcsa IV, Mine No. 3 s03  [Aum Tronox Lukackukai M4 North None 0 1.94 o Medium to Large {4 Drainzge <025 mi |4 Moee i “:‘“‘m;ﬂ - locp Road |8 Reclamation |8
Mocded
= Additsomal
Frank Mo, 2 s |aum Shain ) |, akns 4 Wit Nonc . " odsm b6 Large: |4 Draimage <2000 |6 Unoscupicd < |, Aoccsable, o heoRed & Reclamation |8
Mide I mni wisilaleon rane N
Additional
[Mesa V' Mine 308 ALUM Tronox: Lukachukai M3 Seath None: U .14 4 Medram to Large M Diramage: < 2N} It & Lineccagied < 2 A ible, eep Road LY Feclamation |8
| mi visHaton rane
— - - ‘1""’“',

MS-02 WA [Mon-AuM | Vibin U3, achukai  |MS South MNone " 0.07 4 Medism to Large |4 Draimage > 025 mi |2 Uneccupiod <], Pinon i) JecpRoad |8 Unscksimed - |
Mile | mi Mon-ALIM
Within 174 2 e Pinon Linreclaimed

- f AL ki 5
01504 WA [Non-AUM | o Lukacbukai  |M3 Sowth Haone 0 065 3 Medimm to Large {4 Drainsge < 025 mi |4 Mone 0 Y 10 [Offrosd Trail |6 ey
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Table 4. MCAP Target Site Priority Ranking

: Removal Site | pyygical Hazard acted Area | Material Characteristics {Migration to Surface Water| Residential E Public Exposure Acecssibilty Reclamation Status
[Target Site Site 1D ::'JI;:!N“ | Tronox Status |Ramge Evaliation L g = i i Y 5
e R Seore  |Acres Score  |Ratiomale Score ol (Scere | Ratiomale Seore  |Rationake Seore  |Ratiomale Score |Ratiomabe Scare
U iod < Pinon Additional
Mesa VI Mins 611 AUM | Troneo Lukachuica NG Mone il 023 4 (Medium 1o Large |4 Drainage < 200 i 6 w “ % Along trail 4 Roclamation |8 34
Imi gathcrmy =
Meedod
Acccssiblc (Additional
Miesa 10 Pit 287 ALM Other Tromox | Lukachuks M2 Morth MNone L] 68 4 (Medium to Large |4 Drainage < 0,25 mi |4 Nanc il T Jeep Koad 5 Roclamation |8 35
visitation rare =
Meeded
. ; Dccupiod < [Near occupicd M ] Reclamation
3 3 bl ki 2
Block K 4 ALM Tronox NW Carriaen Block K MNomc o i 2 one L] None: 0 035 mi i iy m Hood 10 Eifoctive b 34
T = -
Ms-03 NA  [Mon-AUM ::L“‘L' U kachubai  |MSSouh  Neme o |oos 4 |Medmolape [+ [Drisage<025mi |4 [Nono g2 DS W |Offoad Trail |6 ';:ﬁmw"d 6 u
" -
102 NfA [Moo-AUM A 1A Lukachukas M1 Moeth MNonc L] 22 4 (Medivns (o Large |4 Drainage > 0.25mi |2 L piod < 2 r e, & (MTroad Trad |6 [Umreclaimsed |10 33
Mike 1 mi [vEsiLation fanc
g | Within 154 Unoccapied < Acocsssble, Unreclaumacd
5 2% %
M- NA  [Mon-AUM Milc Lukachukzs M Morth MNome ] 057 6 (Mediun 1o Large |4 Drainage <0.25mi |4 i 2 s = 5 (Hiroad Trad |6 Moa-ALM 6 33
Within 14 = (Decupied < (Near ocoupicd [ Mainaimed 1
o i - W 1 i 2 L
BE-02 NIA Mon-ALM Mile N Camzo Block K Nome L Nome il MNone: 0 035 mi 11} resi mn Road 111 Mol Neodod 0 n
o -
CT-01 NiA  [Non-AUM M":‘"‘ U loarssors | foee Noac o 0 2 Mome 0 Monc 0 Uu'm'z . :‘I‘” © o |WihinCove |10 [PavcdRosd |10 [MotNecdod |0 n
T WA [Monaum | WE I sk foove Noae o p [Nome b [None o |seeed< Ny lwihinCove 10 [PavedBoad (10 [NotNeeded |0 32
IMile 025 mi
DifTicalt Addional
[Black No. | Mime 512 (ALIM [Tronox Lukachukas Flag Mesa Nows 0 268 1] Micdium 10 Large |4 Dranage < 200 [ & Nome o A 2 Difficult Hike |2 Rochimation |8 a2:
Meedod
DiMacalt Additsonal
Black No. 2 Minc 205 A LM Tronox Lukachuka Flag Mcsa Nome 0 3 04 1] Medium to Large |4 Draanage < 200 ft & Nome o A o 3 Diflecult Hike |2 Reoclamation |8 32
Meeded
L o . Additranal
NA-0343 207 [Aum Wik I | e Bl L 0 402 W [Medium to Large |4 Drainage <025 mi |4 Uncocagiod [Diflicals 2 Difficubi Hike 2 [Rechmation |8 ‘B
Mile Mesa I i Acoess N
ME04 MIA  [Mon-aun [Artuiableto ks [MINodh  [None b e 10 |Metiomiolage |t [EewstolinSecam [8 [Mome g [y (Letieemr U anedaised a2
Tironox Acocss Hike Mos-ALN
= 5 Witkin 14 i Chocupecd < 0.5 Near occupicd Maanlained
e f [Mon-ALTM l; U F3 . < Road
| ihe] N/A Maon-AUM Mile NW Carmzo Block K (None i MNonc: Nonc l i In 1 Mot Nocded o o
Difficult Additzonal
[Black No. 2 Mine (West) 06 ALUM Tronax: |Lukackmkai Flag Mesa MNone 1] 140 L3 Medenm to Large |4 Dramage < M it & Moo ] A il 2 Didficwh Hike |2 Reclamation |8 30
. Meeded
Difficult Additsonal
[Flag Mo, | Mine S1 ALUM Tromox Lukackukai Flag Mecsa (None 1] 3,77 n Medmm to Large H Drainsge <023 mi |4 Mose 1] % 2 Dilfliceh Hike |2 Reclamation |3 3
Noeded
: Addatsomal :
[Knifc Edge Mesa Mme 428 AL (Other Tronox | Lekachukm inite- gy None I 1o b3 Modmam to Large H Dramage <025m |4 oy pal< 2 [Tl 2 Difficuh Hike |2 Reclamation |3 30
Mesa | i | Acoess
Mocded
bR M [Mom-atn | VBRI S oz [Brodie None T 2 Mone 0 [Monc o Orepial <83 |y ear occupiod | Maitained  lip  INoiNeeded [0 n
Mile mi resadenos Road
[Mesa | 144 Minc 413 [Aum Tromax. Lukachukai M1 South Nonc 0 0 2 IMediam to Large |4 Dramege <2000 |6 ‘IJ‘:‘“"““' A g'm‘“" 2 Difficub Hike |2 Unrectsmed |10 m
JCov000 425 |auM :r““ Wl kachakai M3 None 4 o 1 Medism to Large |4 Draimage <025 mi |4 'I":““P"’d “ Shecp camp |8 lJocp Road |8 Mot Nocded [0 - ]
s 1V, West Mine 0 [AUM  |OheTronox [Lokochkai M8 South  [Nenc o fow 3 IMetmmioLags [t [Damgecozswi o [Vnsowed<],  flecssible, o g | [Recimase |, 7
g : | mi wisalation rare Elfiective
Pt I T PRV PR P Lokachaksi (M5 Saoth  |Monc oo 2 Modiem to Large |4 |Draimsge<200f g |Unoccumed < processible. B |y Road 8 [MotMocded [0 7
181 | mi [visstalion ranc
1= Withsn 14 . i . N Docupicd < Ncar occupecd . 3w
|BR-03 NA |Nom-AUM il MWW Camo Brodic MNanc ul ul 2 Mang il Nomc 0 .25 mi m 3 u [Ofroad Traal |6 Mol Moeded L] 26
= £y Adinibatable o = N, 3 z DilTicult Long, Stream Unreckamed
A1-05 NA Nom-AUM Tiomm Lukachaka M1 MNorth Nane i1 0158 ] Medium to Lange (4 Elnated in Stream |8 Mone 1 ccrss 2 Hike 2 Mon-ALM i 26
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Table 4. MCAP Target Site Priority Ranking

) Remaval Site | pgycical Hazard Impacted Arca | Material Characteristics |Migration to Surface Water| Residential Exposure | Public Expesure Accessibilty Reclamation Status
Target Site Site 1D :3:‘""“"” Tromox Statits [Ranpe Falustion : v b2 s :
e Rationale  |Scere [Acres Score  |Rationale Score  |Ratiomale Score | Rationale Score  |Ratisnale LSum: Rationale lSwrc Rationale [5:|m:
x Attmibatable to + Dilfcult Long, Strcam Linreclamed
M- MA - [Mon-AU " 0 : 2
ML -0 MUA MNon-ALM =T Lukachukai M1 Maorth MNone 1] 30 4 Medeam to Large |4 Elcvased in Stream |8 MNone 0 m 2 Hike UM i %
Within 174 [ Additional
Calo N, 2 14 [AuM b Lekachukai M6 0 087 13 Medium to Large 4 Draimage <025 mi |4 MNone 0 vk 2 Difficul Hike |2 Reclamation |8 2%
Mile Aicvess
MNoeded
[Mesa [ 172 Minc 419 [Aum Tromox Lukachukai  [M1 Sowth None 0 059 3 Mediam to Large {1 Draisage <2000 |6 Mone 0 2'“'“" 2 Imaccossible (2 Unkmown  |$ 2%
rasmy: e Hiiac 203 [AUM |Tromox Lukacbukai  |StpMesa  [Mone b Jom 6 IModmwolage [t |Draimsge<200n |6 |Moae p [Pk b e |p Juskeos s s
: Fithin 172 B . = i : - Tnrcelam
KE-01 NA - [Men-AUM :l;':"“ I I T b st 6  |Modemiolsge [ |Dromsge>02imi |2 ‘IJ:""'“""" S [l 2 |Difcotibie f2 [ UM“* " u
= Within 178 : Uncccupind < Pinon Reclamation
A 1 ; ?
[NA-0319 R ALM Mike Lukackuka M None 1 W 2 one 0 Draimage < 200 Mt i ! mi 2 hai L] Along tral 4 Effective 2 M
g Addaticnal
Ma-0333 w1 Jaum WRBE L ke [SepMiesa:  foie o |ous f Modim to Large |4 Drainage <0.25mi |4 None ) Bilical 2 I bic |2 Recl 5 n
Mike [Acotss i
= Needed
ra-0332 w02 fAum x'l:e‘h"' V& Nikwheksi  |SeepMeea Nane 0 127 4 Medium to Large |4 Draimage > 025 mi |2 None n g 2 I ible |2 Link 5
Withsn 174 = . Oiccupied < Accessible,
= = 2 0 u 2 . -
|BR-06 NA  Nom-AUM ke MW Camzo Brodic Nonc ul 1 Maone il ong il 125 mi 1n b it rare (Along trml i Mol Necded U] ]
s [, Mine 4 285 |aum Troma Lukachokai M2 Morth anc 0 i 1 Modium to Large 4 Drainage < 025 mi |4 Mone 0 o 2 Along wrail |4 Unknawn 5 2
Step Mesa Mine 204 ALIM Tromax Lubcachakm Step Mcsa Nanc ul 0.4% 4 Mediem to Large (4 Dramage <0 25mi {4 MNone [ E:‘gh 2 Inacccssible 2 Uinkmown s
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Table 5. MCAP Priority Assessment Areas and Recommendations

R i Fi R tiom -
e_mmm! Pate Target Site Site 1D JEIEE ecusmmren dation Recommendation - Primary Task Recommendation - Detail Area Priority
Eval. Group No. Type =
CT-01 MIA * Gamma scanning should be performed of 100% of the elevated Target Sites,
roads, and other potentially disturbed areas
Cove CT-02 MN/A 94, 98 RSE Assessment of elevated target areas within community e s A ey pariy Sl e by cesl it dx "
« Surface sampling of waste and cover matenal to confirm scanning data
« Subsurface sampling with limnied access dnlling equipment, at accessible
CT-03 NIA locations
Mesa | Mine 11 23 = Gamma scanning should be performed of 100% of safely-accessible areas within
Mesa 1 Mine 13 54 8 5
Mm i Mme = = the AUMs, Target Sites, roads, and other potentially disturbed areas
LAt hl » Gamma scanning transects (distances to be determined) of areas between AUMs
Mesa | Mine 12 655 ;
and Target Sites
et LMt 4 Joss * Read improvement evaluations to determane removal alternatives
. Mesa | Mine 15 657 104, 108, Charactenzation of waste matenial pushed off bench 3 P 3 o
M1-North RSE » Waste volume estimates at accessible and inaccessible impacted areas, such and
M1-01 NIA oc and documented in the drainage
M0z NUA lowwer bench areas
M3 A . |* Detailed aerial site surveys may be warranted 1o estimate volumes
M1-04 NIA » Surface sampling of waste and cover matersal to confirm scanning data
M1-05 NA » Subsurface sampling with limited access dnlling equipment, al accessible
M1-06 NA ountioes
Henry Phillips Mine (286 = Further site access route reconnaissance 15 needed to complete Removal Site
Evaluation
M 12, West M 2 1A 118, 1 fe. fi ) . . .
M1 South fena L1i2 Weat hine ik A, Road Assessment hecoesul e furiher recomnalssioe fo,dcteomisne I = Historic records and document review, including reclamation specifications and Medmm
1c any access roules exist
Mesa | 1/2 Mine 415 drawings.
Mesa | 1/4 Mine 473 * Review of lustonical aenal imagery and land-use / land-cover analysis
= Gamma scanmng should be performed of [00% of safely-accessible areas within
the AUMSs, Target Sites, roads, and other potentially disturbed areas
Mesa Il Mine 4 i « Gamma scanning fransects {distances to be determined) of areas between AUMs
and Target Sates:
= Waste volume estimates at accessible and inaccessible impacted areas, such and
12A, 12B / . & 2 s
M2 Notih ,!:11(‘ . RSE q;::i::sa! waste charactenization, extent, and o b i
- 3 = « Detailed acrial site surveys may be warranted to estimate volumes
» Surface sampling of waste and cover matenial to confirm scanming data
Mesa Il Pit 287 = Subsurface sampling with hmited access dnlling equipment, at accessible
locations
Mesa 1344 Tncline as = Gamma scanning should be performed of Ill)D',‘.ofs#e[ractesmble areas within
ihe ALIMs, Target Sites, roads, and other potentially disturbed areas
« Gramima scanmang transects (distances to be determined) of areas between AUMs
Mesa Il 154 Mine 6 and Target Sites
+ Assessment of reclamation erosion arca
A, ) . = R t e Vi
M2 Sowth  |Mesa [ 3/4, Mine Mo 2, P150 GO0 134, 138, RSE Evaluation of fine-grained reclamation areas ::uad Improveicot evaliations o detemine r&l‘no‘..al dlternsives
13C + Waste volume estimates at accessible and maccessible impacted areas, such and
lower bench areas
Mesa [, Mine No. | & 2. P-21 601 » Detaled aenal site surveys may be warranted to estimate volumes
+ Surface sampling of waste and cover matenal 1o confirm scanming data
« Subsurface sampling with limited access drilling equipment, at accessible
Mesa [, Mine No. I, P-150 602

locations
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Table 5. MCAP Priority Assessment Areas and Recommendations

Mesa I11, West Mine 417 = Gamma scanning should be performed of 100% of safely-accessible areas within
Mesa 111, Northwest Mine 424 the AUMSs, Target Sites, roads, and other potentially disturbed areas
= Gamma scanning transects (distances to be determined)) of areas between AUMSs
Conv(00 425
and Target Sites
M3 Mesa I 1/2 Mine 603 14A, 148, RSE Additional waste characterization, extent, and = Waste volume estimates at accessible and inaccessible impacted areas, such and
Mesa 11 1/2, Mine 4 B04 4c pathways lower bench areas
Mesa [11 Mine 505 » Dedailed aena.!_ site surveys may be warranted o estimate volumes
= Surface sampling of waste and cover matenal to confirm scanning data
NA-03 13 660 = Subsurface sampling with linated access dnlling equipment, at accessible
M2-01 (NA locations.
Covi68 420 = Gamma scanning should be performed of 100%: of safely-accessible aneas within
the AUMSs, Target Sites, roads, and other potentially disturbed areas
Mesa IV, Mine No. 1 606 » Gamma scanmng transects (distances 1o be determined) of areas between AUMs
K = and Target Sites
—— Mesa IV, Mine Mo. 2 607 154, 15B, ESE Additional waste charactenzation, extent, and = Waste volume estimates at accessible and inaccessible impacted areas, such and
Mesa IV, Mme No. 3 608 L5f patys lower bench areas
* Detailed aerial site surveys may be warranted to estimate volumes
M4-03 (NS » Surface samipling of waste and cover material to confirm scanning data
« Subsurface sampling wath limited access dnlling equipment, at accessible
M4-04 NfA locations p B
= Gamma scanning should be performed of 100% of safely-accessible areas within
the AUMSs, Target Sites, roads, and other potentially disturbed areas
Mesa IV, West Mine 1ol = Gamma scannng transects (distances to be determimed) of areas between ALUMs
and Target Sites
164, 168, Additronal waste charactenzation, extent, and = Waste volume estimates af accessible and inaccessible impacted areas, such and
M3 South RSE
61C pathways - lower bench areas
= Detailed aerial site surveys may be warranted to estimate volumes
Mesa IV, East Side 416 « Surface sampling of waste and cover material 1o confirm scanning data
» Subsurface sampling with limited access dnlling equipment, at accessible
locations
- « GGamma scanning should be performed of 100% of safely-accessible areas within
South Portal, Frank No. 1 Mine 106 the AUMs, Target Sites, roads, and other potentially d!'su:hed areas
NA0316 107 » Gamma 2 transects (d to be determined) of areas between AUMs
and Target Sites
M4 West East Portal, Frank No_ 1 Mine 500 174, 17B, RSE | Additional waste charactenization, extent, and = Waste volume estimates at accessible and maccessible impacted areas, such and
17C pathways lower bench areas
Frank No. 2 510 » Detaled acnalr site surveys may be uarranb?d to estimate volumes
=+ Surface sampling of waste and cover matenial 1o confirm scanning data
M40 NIA » Subsurface sampling wath limited access dnlling equipment, at accessible
locations
+ Gamma scanning should be performed of 100% of safely-accessible areas wathin
the ALUMs. Target Sites, roads, and other potentially disturbed areas
Frank Jr. Mine 421 = Gamma scanning transects (distances to be deternuned) of areas between AUMs
and Target Sites
= Furthes site access route reconnassance may be needed at selected areas
. 184, 188, Additional waste charactenzation, extent, and « Road improvement evaluations to determine removal alternatives
M35 Morth RSE
18C pathways = Waste volume estimates at accessible and maccess:ble impacted areas, such and
lower bench areas
(Cato Mo, 1 Pat 426 = Detarbed aenal site surveys may be warranted to estimate volumes

= Surface sampling of waste and cover matenal to confirm scanning data
+ Subsurface sampling with limited access dnlling equipment, at accessible
locations
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Table 5. MCAP Priority Assessment Areas and Recommendations

NA—D]’!S ] » Underground surveys of open and exposed adits
Mcr ¥ Mige - 103 » Gamma scanning should be performed of 100% of safely-accessible areas within
MNorth Portal, Frank No. | Mine _|505 < . 2
Mesa IV 1/2 Mine and Simpson__|506 the AUMs, Target Sites, roads, and other potentially disturbed arcas
[Covl87 S07 = (Gamma scanning transects {distances to be determined) of arcas between ALUMs
Mesa V Mine s08 and Target Sites
Mesa ": Adil 5L 194, 198, Survey of open and accessible adit, and additional = B SOS SO Co s oy e ietod 1 Seletad s
M5 South [Mesa V Incline 610 19¢ RSE st chaacherizalion, st 5nd oS » Road improvement evaluations to determine removal alternatives
M5-01 N/A ' ’ » Waste volume estimates at accessible and inaccessible impacted areas, such and
MS5-02 NAA lower bench areas
MS5-03 MIA = Detauled aenal site surveys may be warranted to estimate volumes
he5 M4 N","‘ = Surface sampling of waste and cover matenial to confirm scanning data
M5-03 NFA :
M50 A » Subsurface sampling wath limited access dnlling equipment, at accessible
M5-07 MIA locations
» Underground surveys of open and exposed adits
(Cato No. 2 104 + Gamma scanning should be performed of 100% of safely-accessible areas within
the AUMSs, Target Sites, roads, and other potentially disturbed areas
* Gamma scanning transects (distances to be determined) of areas between AUMs
NA-0319 469 _ o Target Siles
204, 208 Additional waste characterization, extent, and » Further site access route reconnaissance may be needed at selecied areas
M6 200 = RSE pathways, and possible survey of maccessible but open |« Road improvement evaluations to determine removal alternatives
- adits * Waste volume estimates at accessible and inacoessible impacted areas, such and
(Mesa VI Mine ] howier bench aregs
* Detailed aenal site surveys may be warranted to estimate volumes
« Surface sampling of waste and cover matenal to confirm scanning data
NA-D319 612 » Subsurface sampling with imited access dnlling equipment, at accessible
locations
|+ Gamma scanning should be performed of 100% of safely-accessible areas within
KE-01 MIA the AUMs, Target Sites, roads, and other patentially disturbed areas
= Gamma scanmng transects {distances to be determined) of areas between AUMs
and Target Sites.
Kmife Edge |KE-02 N/A 21A,21B, RSE Additional waste characterization, extent, and | Further site acoess route reconnaissance may be needed at selected areas Modinn
Mesa 21C pathways + Road improvement evaluations to determine removal alternatives
NA-0343 207 * Waste volume estimates at accessible and inaccessible impacted areas, such and
lower bench areas
. i * Dietailed acnal site surveys may be warranted o estimate volumes
[Knife: Edge Mesa Mine A2k = Burface sampling of waste and cover matenal to confirm scanning data
. = Gamma scanming should be performed of 100% of safely-accessible areas within
Blak T2 b 205 ihe AUMs, TafE:Sn&. ik i other potentially disturbed areas
= (Gamma scanming transects {distances to be determined) of areas between AUMs
Black Mo. 2 Mine {West) 206 and Target Sites
Flag Mesa 22.»’-;" 228, RSE Additional waste characterization, extent, and = Further site access route reconnmssance may be needed at Sﬂ-ﬁ!tbd areas Niesiaral
nc pathways [+ Road improvement evaluations to determine removal aliernatives :
Flag Mo. 1 Mine 511 |+ Waste volume estimates at accessible and inaccessible impacted areas, such and
lower bench areas
; » Detasled aerial site surveys may be warranted to estimate volumes
Filiek P21 e 212 » Surface sampling of waste and cover matenal to confirm scanning data
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Table 5. MCAP Priority Assessment Areas and Recommendations

NA-0333 201 = Further site access route reconnaissance 1s needed to complete Removal Site
Evaluation

NA-0332 202 | 234 2 " i debsriiaiT

Step Mesa '3‘:'1 S Road Assessment nalccessabh; bt Gsancen TR » Historic records and document review, including reclamation specifications and
Tommy James Mine 203 Hc ANy ccess rontes st drawings
Step Mesa Mine 204 = Review of lastorical aerial imagery and land-use / land-cover analysis
e g « Gamma scanning should be performed of 100% of safely-accessible areas within

Brodic I the AUMSs, Target Sites, roads, and other potentially disturbed areas
= (ramma scanmng transects {distances to be determined) of areas between AUMs

BR-01 M/ and Target Sites.

244 24B. Assessment of BR-01 T . .
Brodie %'"4{.‘ B RSE r:Zldsenc:ﬂ o Prket Sk, pitatea oeat = Waste volume estimates at accessible and maccessible impacted areas, such and

BR-02 N/A - lower bench areas
= Surface sampling of waste and cover matenal to confirm scanning data

BR-04 A - Subsurface sampling with limited access drilling equipment, at accessible
locations
« Gamma scanning should be performed of 100% of safely-accessible areas within
the AUMSs, Target Sites, roads, and other potentially disturbed areas
= (farma scanning transects (distances to be determined) of areas between AUMs
and Target Sites

Block K Block K 64 254, 25B Coutrmalion. | |Cotfirmation scondig il samgling W dttermideit: | Waste volume estimates at accessible and inaccessible impacted areas, such and
Scanning / Sampling |site 1s adqueately remediated

lower bench areas

= Surface sampling of waste and cover matenal to confirm scanning data

» Subsurface sampling with limied access drlling equipment, at accessible
locations

Medium:
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